
EXECUTIVE SUMMARY

This report presents an assessment of the risks
to human health and the environment potentially
attributable to activities at Operable Unit 5 (OU 5) 
Hill Air Force Base (Hill AFB), Utah. Hill AFB was
placed on the National Priorities List in July 1987,
requiring a series of remedial investigations (RI) and
feasibihty studies (FS). This Baseline Risk Assessment
(BRA) has been conductad under the Federal Facilities
Agreement (FFA) between U.S. Environmental
Protection Agency (EPA) Region VIII, the Utah
Department of Environmental Quality (UDEQ), and the
U.S. Air Force (USAF). It is one of nine OUs being
investigated under the FFA. OU 5 consists of two sites,
the U.S. Army Tocele Rail Shop and Bamberger Pond,
located on the western boundary of Hill AFB (Figure

ES-I).

Bamberger Pond is a storm water runoff
holding system consisting of two unlined basins. The
Yooele Rail Shop is a multi-building complex that
services and repairs railroad engines for the military.
The study area at the Toocle Rail Shop has expanded
beyond the immediate area to include a former Base
housing area, a former wastewater treatment facility,
and the off-Base communities of Sunset and Clinton
west of Hill AFB.

The BRA is based on field and laboratory
work conducted through August 1994. It updates the

Draft Baseline Risk Assessment (Radian, 1994b). 1994
supplemental remedial investigations filled previously
identified data gaps and completed definition of the
nature and extent of soil and groundwater
contamination.

BRA Objectives and Methodology
The objectives of this risk assessment are to

determine the hmnan health and ecological risks
associated with OU 5. To achieve these objectives, the
following steps are required: I) identify and
characterize the chemicals of potential concern
(COPCs) at the site; conduct an exposure
assessment to estimate the magnitude, frequency,
duration, and route of possible human and nonhuman
exposure to the chemicals of potential concern; 3)

assess the toxicity of exposure to chemicals of potential
concern; and 4) develop numerical values to
characterize the risk of cm-cinogenic and
noncaroinogeulc effects in human and nonhuman
populations. Separate risk asseasments were conducted
for the Toonle Rail Shop and Bamberger Pond sites.
Combined impacts were also evaluated.

Chemieah of Potontial Concern
Table ES-1 lists the chemicals of potential

eoncera (COPCs) that have been identified for both
Tooele Rail Shop and Bamberges Pond. COPCs
identified for quantitative risk assessment include
chemicals that were: 1) positively detected in at least
one sample in a given medium, 2) detected at levels
significantly elevated above levels of the same
chemical in associated blank samples; and 3) detected
at levels significantly elevated above naturally-
occurring levels of the same chemical. Some
chemicals, including certain essential nu~ents (such as
iron, potassium, calcium, magnesium), were eliminated
from the list of COPCs if maximum detected
concentrations were lower than conservative, media-
specific risk-based screening levels.

Some of the listed COPCs may not be related
to activities that have occurred at OU 5. The
widespread use of pesticides both on- and off-Basc may
be responsible for detected concuntrations of these
chemicals at OU 5. Some pesticides detected at OU 5

do not occur at the site at levels significantly above
levels that occur elsewhere from common land
management and agricultural practices. Table ES-2
shows a comparison of concentrations of pesticides and
PCBs d~tected at OU 5, concen/rations detected at other
OUs at Hill AFB, and concentrations detected in the
environment nationwide. In almost every case,
concen~alions of pesticides and PCBs at OO 5 are
lower than, or the same order of magnitude as,
concentrations detented at other OUs and elsewhere in
the United States. These data are presented for
comparison purposes only. They were not used to
identify or eliminate chemicals of potential concern.
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Figure ES-1. Location of Operable Unit 5 Sites
(Bamberger Pond and Tooele Rail Shop) at Hill AFB, Utah

Hill AFB OU 5 Baseline Risk Assessment ES-2
February 1995



Table ES-1
Summary of Chemicals of Potential Concern

!iiiiiiiiiiii~iiiii!iiiiiiiiiiiii~Ziiiiiiiiiiiiiiiii2iiiiiiiiii~iiiiiiiiiiiii~iii~iii~i~iiiii~iiiii~iiiiiiiiiiiii
ii!iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiill

iiiiii~iiiiiii~i~i~iiiiiiiiiiiiiiii
Organics

Aldfin X° X"

Benzene X

X̄Benz fluoranthene

B fluoranthene

al_pha-BHC

Xb

X" Xb

muna-BHC X" X

Bromodichloromethane

Carbon tetraehloride

Chloroform X

Chloromethane X

4,4’-DDD Xb

4,4’-DDE X" Xb

4,4’-DDT. X" Xb

1,2-DieMoroe~e X

l,l-Diehloroethene

X1

X
Dieldrin

bi 2-E~llae 1 hthalate

H_.fl?taehlor

lndeno 1,2,3-cd cne

2-Mcth In hthalcn¢*

PCB-1242

X

X

X

X

X’
X"

X

PCB-1260 X X

Pentaehlorophenol

Tetraehlorcethene X ~

1,1,1 -Triehloroethane Xb

l,l,2-Trichloroethane X~

Triehloroethene X"

Xd

X

m

X

X

X

X

X

X

X
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Table ES-1
(Continued)

Arsenic

Cadmium

X

X

Xb

X

X

X X X .

X

x

Chemical of potential concern in on-Base samples only.
b Chemical of potential concernin off-Base samplcsonly.

Retained as a COPC for qualitative evaluation only. Toxicity values arc not available to perform risk quantification
at this time.
Detected at a f~quency <5 percent. Retained as a COPC because it is potentially related to known or suspected
contaminant sources. Risks are quantified separately from the more frequently detected COPCs.
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Table ES-2
Comparison of Concentrations¯ of Pesticides and PCBs Detected at OU 5 with Concentrations

Detected in the Environment Nationwide

¯ ~:v. -~:~-. ~. ¯ Z~Z~: ~!!’ .~i~’";:’:’:~’:’~:’: ~"’" :" ~:’~.~: ’ . .: ........ii:~ ~i~i::~: - ..... i~i~ ~i::: i~: ::::~::~: i~:~:~: ::::~:~:~ : ’~:::::~:::~::’::~: ~’~":~S:~:~"~:~,~:~:~!|

ITooele Rail Shop.] On-Base G~undwater~..._

Aldrin 1/11 0,0053 0,0078 0.02-0.1 0.0052-21 Range in detected concentrations in 16 states as reported in EPA’s /I
. -- ~ pesticides in ~oundwater database~ II

gamma.BHC , 5/11 0.0064 0.0075 0.11-0.75 0.0006.180

0,0048

0,0053

Heptachlor I/1 I

Heptachlor epoxide 1/8

PCB-1242 1/14

Off-Base G~undwat ery.(~.___~
2/17

gamrna.BHC 3~

4,4’-DDT ~ 2~

Heptacldor

~
sho~.’ On-Base S~e sofl.~_g~,,~,~a

0,0060 0,01-0.14 0,001-0.8

0.0070 0.03-1,5 trace-o,22

0.11 - -

0,004

0.0068

0,016-01

0.11-0,75 0.0006-180

0,016 - 0.0033-1

0.013 - 0.001-0.54

0.06

Range in detected concentrations in 22 states as r~ in EPA’s
Pesticides in Groundwater database EP 1992 ,

Range in detected concentrations in 17 stales as repoRed in EPA~
pesticides in Groundwater database EP 1992 .

Range in detected concentartions in 17 states as reported in EPA’s
pesticides in Groundwater database EP 1992 .

No data r .ed.

0.017 0.001-3.3

0.0098 0.01-0.14 0.001-0.8

0.0041 0.03-1.5 trace-0.22

36

5,1

85

240

No data

Range in detected concentrations in 22 states as reported in EPA’s
pesticides in Groundwater database

Range in detected concentrations in 4 states as reported in EPA’s
PesticidesinGroundwaterdatabase EP 1992 . "

Range in detected concentrations in 6 states as reported in EPA’s
pestiddesinGroundwaterdatabase EP 1992 .

Range in detected concentrations in 6 states as r~ in EPA’s
Pesticides in Groundwater database EP 1992 .

Range in deteetcd concentrations in 17 states as reported in EPA’s
PeeticidesinGtoundwaterdatabase EPA, 1992 .

Range in detected concentrations in 17 states as reported in EPA’s
Pesticides in Groundwater database~

2.3-20 10-13,300

1,6-7 10

0.6-0.7 I0

0.5-540 I0-7,160

Range in detected concentrations in cropland soils in 37 states (Carey et
al 1979.

Concentration of gamma-BHC detected in 9.52% of Alabama soil
les.

Concentration of gamma-BHC detected in 9.52% of Alabama soil

Range in detected concentrations in cropland soils in 37 states (Carey et



" Table ES-2
(Continued)

r/2
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l )iddrin 4/I 1 I 7

llel)tachh,r I/I I 4.3

I I ¢1",1 ach h~r el:~xid e 5/11 "15

P( !11-1260 4/22 29

’l’o~ele Rail Shop: Off-Base Su rface Soil ~kg)

1’(’11-1260 113 8.7

Bamher/4er Pond: On.Base Groundwater tp~L)

all~m-BtlC 2/5

Dieldrin I/5

Ilel~tacldm’epoxide 2/5

Penladdonll)henol 1/19

Ilallll}erger Pond: OIl-llaseStlrfaceSail

Dieldrin 2/6

I)( ~1}- 12611 3/6

0.0061

0.0026

0.0038

1.9

1.4

58

37 0.2-10 10-6,180

9.5 0.7-30 10-600

26 7-700 10-720

49 20-7000 10-40

Range in detected concentrations in cropland soils in 37 states (Carey et al,
~979}.
Range in detected concentmtinns in cropland soils in 37 stales (Carey el al,
1979).
Range in detected concentrations in cropland soils in 37 states (Carey et al.

t979).

Range in mean concentrations from a comprehensive national soil . i
monitofin[ pro/~vam.

13 20-7000 10-40 Range in mean concentrations from a comprehensive’nationaJ soil
monitofin/~ pro ~mm.

0.011

0.0046

0.003-0.02

0.01-0.04 0-2.6

0.0074 0.02-0.3 trace-0.22

3.5 0.001-0.64

No data reported.
Range in detected concentrations in 16 states as reported in EPA’s Pesticides
in Groundwater da,ah~e (EPA, 1992~).

Range in detected conce~tretions in 17 states as pepo~d in EPA’s Pesticides
in Groundwater database (EPA, 1992[),

Range in detected concentrations in 4 states as reported in F.PA’s Pesticides
in Groundwater database ~PAI 1992~).

3.5

120

0.2-10 10-6,180

20-7000 10-40

Range in detected concentrations in cropland soils in 37 states (Catey et al,

1979/.
Range in mean concentrations from a comprehensive national soil
monitoring program.

95% Upper confidence limit..
From data reported in baseline risk assessment and remedial investigation reports for OU 1, OU 2, and OU 6.
From ATSDR Toxicological Profiles, unless ofl~erwise noted.



Potentially Exposed Populations
Human exposure to contaminants originating

at the two sites may occur: 1) in areas close to and
downwind of the Tooele Rail Shop and Bamberger
Pond via inhalation of the ambient ~ 2) in homes
located downgradient of the sites that may use the
shallow groundwater in the future for drinking water,
bathing, cooking, washing clothes, and/or currently or
in the future for irrigation of home-grown vegetables
and fruits; and 3) in homes located at the site if the
Base is closed and residential development occurs
(without any prior site remediation). Use of the shallow
groundwater to irrigate (or subirrigate) feed crops
consumed by beef or dahy cows and/or as stock water
can also indirectly lead to human exposure of
contaminants originating from the sites.

The risk assessment evaluates the following
five populations to determine potential exposures and
consequent health risks: 1) off-Base residents, 2)
students at Sunset Elementary School; 3) on-Base
workers; 4) hypothetical future on-Base ~sidents; and
5) hypothetical future on-Base construction workers.
Current on-Base residents are not included in the
assessment because of their location and distance from
the site.

To address the range of exposures that may
occur at the present time and in the fatore, eight
exposure scenarios are evaluated for the Tooele Rail
Shop and seven for Bamberger Pond. These are:

Chronic Exposure Scenarios (Seven-Year
to Lifetime Exposures)

l. Present off-Base ~sidential;

2. Future off-Base residential;

3. Present and Future off-Base recreational; ;

4. Present and future on-Base worker (assuming
no differences in work practices in the future);

5. Future on-Base residential; and

6. Future on-Base recreational.

Subchronie Exposure Scenarios O~o-
W~k to Seven-Year-Exposures)
Present and future Sunset Elementary School
student (applicable to Tocele Rail Shop only);
and

2. Future on-Base construction worker.

Recreational exposure is ad&essed separately
from residential exposure and asmnnes swimming or

wading in contaminated water, seeps, and springs and
ingestion offish from a fish pond in Clearfield.

Summary of Findings
Human Health Evaluation---Table ES-3

summmizes (by subpopulation) the car~inogenlc risks
for the exposure scenarios at Tooele Rail Shop and
Bamberger Pond. At the Tooele Rail Shoo, both
average and reasonable maximum risk estimates for the
Sunset School student are below the Superfund site
remediation threshold for cancer risk of 10"~ (1 in one
million). Other scenarios below this risk threshold are:
1) Present/Future On-Base Worker, average; 2) Future
On-Baso Recreational, adult, average; and 3) Future
On-Base Cons~aetion Worker, average. Estimated risk
lower than 10"s are considered *aeenptable" and do not
warrant remedial action.

Estimated risks for most of the remaining
scenarios equal or exceed the risk threshold of 1 in one
million, but are within the Superfund site remediation
risk range goal of 10"6 (1 in one million) to "4 (1in
10,000). The adult and age-adjusted reasonable
maximana estimates for three scenarios, the Present

Off-Base Residential, the Future Off-Base Residential,
and the Future On-Base Residential scenarios, exceed
the high end of the Superfund risk range goal (10"4).

Arsenic and indeno( 1,2,3 -ed)pyrene contribute
the majority of the risk for the Present Off-Base
Residential scenarios, via ingestion of milk and meat
from cows supplied with the shallow groundwater as
stock water. Trichloreethene and 1,1--diehloroethene in
groundwater are the highest eonU’ibutors to estimated
risks for the future Off-Base Residential scenarios via
domestic use of the shallow groundwater (drinking and
showering). These same chemicals also contribute to
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Table ES-3

Summary of Carcinogenic Risks" by Exposure Scenario for ’

Tooele Rail Shop and Bamberger Pond, Hill AFB, Utah

Tooele Rail Shop

Present Off-Base Residential

Future Off-Base Residential

3E-5 2E-4 IE-5 2E-4

2E-4 7E-4 8E-5 7E-4

3E-5 8E-5 4E-6 6E-5Present/Futore Off-Base Recreational

Present/Futore On-Base Worker NA NA 4E-7 8E-6

Future On-Base Residential IE-4 6E..4 5F,-5 5E-4

Future On-Base Recreational

Present/Future Sunset School Student

¯ Future On-Base Co~aniction Worker

Bamberger Pond

Present Off-Base Residential

Future Off-Base Residential

Present Off-Base Recreational

Future Off-Base Recreational

~’utore On-Base Recreational

3E-6 8F.,-6 5E-7 7E-6

9E-8 6E-7 NA NA

NA NA 4E-7 6E-6

9E-5 5E-4 3E-$ 4E-4

IE--3 3E-3 4E-5 2E-3

2E-5 6E-5 3E-6 4E-5

2E-5 6E-5 3E-6 4E-5

Present/Future On-Base Worker NA NA IE-7 2E-6

Future On-Base Residential IE-3 3E-3 5E-4 3E-3

3E-5 6E-5 3E-6 4E--5

NANA 2E-7Future On-Base ConsU’uction Worker 2E-6

Note: Risk estimates printed in bold type equal or exceed the Superfund site remediation threshold of 10"~ (1 in one
million) for carcinogens.

NA - Not applicable.
¯ Carcinogenic risk is expressed as a unitless probability of on individual developing cancer.
b For residential and recreational exposure scenarios, risks were estimated for an individual whose exposure begins

at birth and extends for nine years (average case) or 30 years (reasonable maximum case).
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estimated risks for the Off-Base Recreational scenarios,
via dermal contact with groundwater while swimming
(assuming the groundwater is used to fill a swimming
pool).

On Base, ingestion of fruit and vegetables
grown in softs containing arsenic and several pesticides
(primarily heptaehlor epoxide, dieldrin, gamma-BHC,
and aldiin) and ingestion of meat and milk from cows
supphed with shallow groundwater contaminated with
arsenic and indeno(l,2,3-cd)pyrene, contribute the
majority of the risk for the residential scenarios.
Estimated risks for the On-Base Worker and
Construction Worker scenarios are driven by dermal
contact with, and ingestion of, soil containing aldrin
and arsenic.

At Bamberger Pond, estimated risks for all
scenarios, exeapt the Present On-Base Worker

(average) and the Future On-Base Construction Worker
(average), exceed the Superfund risk threshold of l 0~.
Several scenarios exceed the upper end of the risk range
goal (10"4). Arsenic dominates the estimated risks for

all scenarios. Arsenic in shallow groundwater
contributes 97-100% of the estimated risk for the
residential and recreational scenarios. Note that arsenic
concentrations in groundwater at off-Base locations are
estimated concentrations based on groundwater
modeling and are not measured concentrations. Arsenic
in the soil contributes 68-82% of the estimated risk for
the Present On-Base Worker scenario and 85-91% of
the estimated risk for the Future On-Base Construction
Worker scenario.

Table ES-4 lists all chemicals and pathways
that contribute a chcmieal- and pathway-specific risk
greater than the Superfund site remediation risk
threshold of I in one million. Off Base at Tuoele Rail
Shop, the majority of these chemicals/pathways are
related to volatile organic compounds (VOCs), semi-
volatile organic compounds (SVOCs), arsenic,
beryllium, and 4,4’-DDT detected in the groundwater.
On Base, VOCs, SVOCs, pesticides, and PCBs
detected in the groundwater and arsenic, beryllionL
pesticides, and PCBs detected in the soil contribute
chemical/pathway risks greater than 1 in one million.
At Baraberger Pond, arsenic, pentaehlorophenol,
cMoroform, and 1,2-diabloroethane in the groundwater

and arsenic, dieldrin, and PCBs in the soil contribute to
risks greater than I in one million.

Figure ES-2 illustrates the ehemieal-speeilic
and pathway-specific cancer risks for the Tuoele Rail .
Shop and Bamberger Pond seonarins with the highest
estimated risks.

Table ES-5 summarizes (by subpopulation) the
noncareinogenic risks for the exposure scenarios
evaluated for Tcoele Rail Shop and Bamberger Pond.
The hazard indices (HI) for some cases in several
scenarios equal or exceed the Superfund site
remediafion goal of I for noneareinogens. These
include the Present and Future Off-Base and Future On-
Base Residential scenarios at both sites.

Table ES-6 lists all chemicals and pathways
that contribute a chemical- and pathway-specific hazard

quotient equal to or greater than 0.5. Off Base at
Tooele Rail Shop, all of these chemicals/pathways are
related to inorganic chemicals (primarily cadmium and
arsenic) detected in the groundwater. On Base,
manganese and bis(2-ethylhexyl)phthalate detected 
the groundwater and cadmium, arsenic, and pesticides
(heptachlor epoxide and aldrin) detected in the soil
contribute a chemical/pathway hazard quotient greater
than 0.5. At Bamberger Pond, arsenic and manganese
in the groundwater contribute a hazard quotient greater
than 0.5. Soil-related pathways do not contribute
significantly to noncareinogeine risks at the Bamberger
Pond site.

Figure ES-3 illustrates the chemical-specific
and pathway-specific noneaneer risks for the Tcoele
Rail Shop and Bamberger Pond scenarios with the
highest estimated hazard indices.

At the Tcoele Rail Shop site, several
chemicals that were infi’equenfly detected in the
groundwater at un-Base and/or off-Base locations were
evaluated separately from the more frequently detected
chemic, Ms of potential concern. Carcinogenic risk
estimates for these chemicals exceed 1 in one million

for most scenarios, but do not exceed 1 in 10,000. On
Base, use of shallow groundwater containing vinyl
chloride and l,l-dichloroethene for domestic purposes
(drinking, showering) drive the eareinogenic risk
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Table ES-4
Chemicals and Pathways that Contribute Cancer Risks

Greater than 1 in One Million

ingestlc~ of shallow groundwater as chinking water
demud contact wilh shallow [7oundvca~ used for
showe~g/bat~ng
inhalation of~ while showering
demud c~ta~ wlth shallow [7oundwater used to fdl a
swimming pool

!Trlddo~
ingestion of sh,~ow gou~lw~r as cbL, ddng wa~r
dem~ comact wRh shaUow groundwa~r used for
showe~g~¢
inhalation of vapo~ while showering
inhalation of basement air
dermal contact with shallow grcmndwa~ used to fill a
swinmfing pool

~¢mO,2,.~-cd)pyrene
ingesti~m of meat and milk from cows supplied shallow
groundwater as ~k wa~
ingestion of shallow g~ounchcat~r as chinking water

a~enl¢
inge~0v of shallow groundwater as &-inking water
de~ml oo~;act with shallow ~oundwater used for
show~’ing/ballmig
ingestion of vegetables ~gated with shallow groundwater
ingestion of meat and milk from cows supplied shallow
groundwat~ as stock water

~rymmm
ing~ion of shallow groundwater

:~lo~ofom
inhalation of valets while showering
inhalation of basement air

b(’z-~ym~xy~)pt~m~a~
ingestion of shallow groundwater as drinking water

.’hlorome~hm~
inhalation ofvapo~ while showering

4,4’-DDT
. dermal cordact wi~h shallow grmmdwatet used for showering/bathing

Indeno(| ~2~%¢d)l~ne
ingestion of shadow groundwater as d~nking water
ingeslion of meat and milk from cows supplied shallow grmmdwa~
¯ s ~ck warm"

,hC~-~pUth,e~ae
inge~tinn ofshaUow groundwater ~ d~inking water
ingestion ofvegetshl~ inigated with shallow groundwater

rrlchlo~
ingestion of shallow groundwater as &’inking water
dermal oont~ with shallow g~lwaler used for showedng/bathing
inhalation of vapors while showering
dermal contazt with shallow grotmdwa~ used to fill a swimming pool

~CB-1242
ingestion of shallow groundwater as chinking water

Chloroform
inhalation of valmrs while showering

Udr~
ingestion of shallow groundwater as d~d¢ing water

reo¢le Rail Shop’. So~ Pathways

~rset~
dermal ccctact with soil at residence
ingestion of soil at residence

Arseak
ingestion of soll at resideace and at cons~ctinn site
denmd coatact with soil at rmidence and at wod< site
ingestion of fruits and vegetables grown in on-Base soils

kldr~
demml contact with soil at residence, at wonk site, and at cces&uctic~
site
in ion offi~’~s and v etables in on-Base soils
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Table ES-4

(Continued)

Toole Rail Shop: Soil Pathwa~

Bamberger Pond: Groundwater Pathways

Heptachlor epoxlde
dcnnal contac~ with soil at residence
ingestio~ of fruits and vegctables grown in c~-Basc soils

~B 1260
d~mal c~tact with soil at residmcc
ingestion of f~its and vegetables ~own in on-Base soils

mmm-BHC
~on offiu~ and w~l~ Oown in c~.Base soils

demud ~mta~t with soil at residence
inge*tion of fruits and vegetables ~t’own in on-Base soils

terym~
¯ ingestinn of vegetables gewn in on-Base softs

ingestion of shallow groendwaua- as drinking wat~
dermal oontact with shallow groundwat~ used fot-

ingestion of fruits and vegetables irrigated with shallow
groundwater
ingestion of meat and milk from cows supplied shallow
groundwater as ~,ck water
dermal contact with, and ingestion o~ shallow groundwater
used to fill a swimmlng pool

’emachloro#teaol
ingestion of shalinw ~oundwatct m drinking water

Bamberger Pond: Soil Pathways

Anmlc
ingestion of shallow groundwater as thinking water

demaal omtact with shallow ~Foundwater used for showering/bathing
ingestion of fruits and vegetables irrigated with shallow groundwater
ingestion of meat and milk from co~s supplied shallow ooundwater
as stock water
Oemud ccqata~ w/th and ingestion o~ shallow groundwater used to fill
a swimming pool

’entachlorophenol
ingestion of shallow groundwater es ¢kinking ~

~hloroform
- inhalation of ~ while showerlng

1,2-Igchloreethane

- intmatinn of vapors while showering

Artumic
ingestice of soil at re~dem¢ and cot~tix~-tinn site
dermal conta~ with soil at residence
ingemino of fruit and vegetables grown in owBase soils

Dieldrin
- ingtmioa of vegetables and fruits grown in ot:-Base soils

PCB-1260
dermal ¢catact wlth soil at resideace
ingestion of vegetables and fruits grown in oa-Base soils
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Carcinogenic Risk by Contaminant Contribu6oo
Tooele Rail Shop: Off-Base Residential

Age-Adjusted-Future
(reasonable maximum)

Carcinogenic Risk by Pathway Con0"ibudon
Tooele Rail Shop: Off-Base Residential

Age-Adjusted-Future
(reasonable maximum)

TrChJoroethene 25~

Jndeno

1,1 - Dichlorcethano 29q~

Inges~c~n of groundwater 33%

In ;~la°~t ~nr ~ 311~q~ites ~~-"1 n~ha/a~t lio~n° - b ....

t air 2%

~ imal absc~ption - shc~varing 9%

Ingestion of meat 14°/o Ingestion of milk 10%

Total Cancer Risk - 7 in 10,000

Carcinogenic Risk by Contaminant Contribution
Bamberger Pond: On-Base Residential

Age-Adjusted-Future
(reasonable maximum)

Arsenic 98%

~ Ofller 1%

Dieldrin 1%

Total Cancer Risk - 3 in 1,000

Carcinogenic Risk by Pathway Contribution
Bamberger Pond: On-Base Residential

Age-Adjusted-Future
(reasonable maximum)

Ingestic~ of groundwatQr 76%

Ingestion of vegetaNes 8%

In~stic~ ol milk 11%

Total Cancer Risk = 3 in 1,000

Figure ES-2

Chemical- and Pathway-Specific Cancer Risks for Selected Tooele Rail Shop and
Bamberger Pond Scenarios
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Table ES-5

Summary of Noncarcinogenic Hazard Indices" by Exposure Scenario for
Tooele Rail Shop and Bamberger Pond, Hill AFB, Utah

Tooele Rail Shop

Present Off-Base Residential 1 3 0.02 0.6

Future Off-Base Residential S 7 1 3

Present/Future Off-Base Recreational 0.1 0.5 0.05 0.2

Present/Future On-Base Worker NA NA 0.01 0.09

Futme On-Base Residential 7 10 2 4

Future On-Base Recreational 0.07 0.3 0.02 0.1

Present/Future Sunset School Student 0.002 0.03 NA NA

Future On-Base Construction Worker NA NA 0.05 0.4

Bamberger Pond

Present Off-Base Residential 3 6 0.5 2

Future Off-Base Residential 30 30 8 10

Present Off-Base Recreational 0.2 0.7 0.04 0.2

Future Off-Base Recreational 0.2 0.7 0.04 0.2
Present/Future On-Base Worker NA NA 0.001 0.003

Future On-Baso Residential 30 30 8 10

Future On-Base Recreational 0.2 0.7 0.04 0.2

Future On-Base Construction Worker NA NA 0.02 0.1

Note: Hazard indices printed in bold type equal or exceed the Superfund site remediation goal of 1 for
noncarcinogens.

NA - Not applic, able.
¯ Noncaroinogonic risk is not expressed as a probability of an adverse effect but rather a comparison between

exposure and a reference dose (Hazard Index).

ES-13 Hill AFB OU 5 Baseline Risk Assessment
February 1995



Table ES-6
Chemicals and Pathways that Contribute a Noncancer Hazard

Quotient Greater than 0.5

rooele Rail Shop: Groundwater Pathways

Cadmium
ingestion of shallow groundwater used as drinking
water
ingestion of vegetables irrigated with shallow
groundwater

~rsenic
ingestion of shallow groundwater used as drinking
water

quorlcl~
ingestion of shallow groundwater used as drinking
water

Manganese
ingestion of shallow groundwater used as drinking
water

ds(2-Ethylhexyl)phthalate
ingestion of shallow groundwater used as drinking
water

I

Tooele Rail Shop: Soft Pathways

None Cadmium
ingestion of soil at residence
dermal contact with soil at residence
ingestion of vegetables grown in on-Base soils "

\

krsenie
ingestion of vegetables grown in on-Base soils

kldrin
dermal contact with soil at residence

|eptaehlor epoxide
ingestion of vegetables and fruits grown in on-Base
softs

Bamberger Pond: Groundwater Pathways

Arsenic
ingestion of shallow groundwater as drinking water
ingestion of vegetables imgatcd with shallow
groundwater
ingestion of milk from cows supplied with shallow
groondwater as stock water

d[anganese
ingestion of shallow groundwater used as drinking
water

Arsenic
ingestion of shallow groundwater as drinking water
ingestion of vegetables and f~tt irrigated with
shallow groundwater
ingestion of milk from cows baipplied with shallow
groundwater as stock water.

danganese
ingestion of shallow groundwater used as drinking
water

Bamberger Pond: Soil Pathways

None INone
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NoncarCmogenic Risk by Contaminant Contribution
Tooele Rail Shop: On-Base Residential Child-Future

(reasonable maximum)

Noncarcinogenic Risk by Pathway Contribution
Tooele Rail Shop: On-Base Residential Child-Future

(reasonable maximum)

Manganese 24% Cadmium 26%

~/~

Ingestion of
groundwater 28%

Other 2q~ (

o~ / I~~ oie’dl’n 2°~

Fluorides 2o/0
gamma BHC 2%

Arsenk~ 21 (2-Ethylhexyl)pht halate 

~__~j ~,/ Dermal contact
~--q--"-J~ J Aldrin ....6% with soil 17%

Heptachlor expoxJde 9%

Total Hazard Index - I0 Total Hazard Index = I0

Ingestion of vegetables 31D/b

Other 1%
Dermal absorption -
showering 1%

Ingestion of fruit 7%

15%

Noncarcinogenic Risk by Contaminant Contribution
Bamberger Pond: On-Base Residential Child-Future

(reasonable maximum)

Arsenic 83%

~a Other 1%
Oieldrin 1%

nese 15%

Total Hazard Index = 30

Noncarcinogenic Risk by Pathway Contribution
Bamberger Pond: On-Base Residential Child-Future

(reasonable maximum)

, .

.~1 Olher $%

Ingestion of vegetables 9o/0

Total Hazard Index = 30

Figure ES-3
Chemical- and Pathway-Specific Noncancer Risks for Selected Tooele Rail Shop and

Bamberger Pond Scenarios
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estimates. Off Base, inhalation of vinyl chloride in
basement air, and ’ use of shallow groundwater

containing vinyl chloride in the home for drinking and
showering, contribute the majority oftbe estimated risk.
Noncat~inogenic ~d indices associated with the
infrequently detected chemicals ~ lower than I for all
scerl&rins.

Eaviroamental Evaluatioa----The qualitative

evaluation of potential adverse impacts of
contamination from OU 5 on critical habitats end
endangered species in the area indicates that deleterious
effects from the site cuntaminents are not likely.
Impacts on the wetlends bordering the Great Salt Lake
are also not likely. Since seeps end springs are
generally upgradient of watlends bordering the Great
Salt Lake, contain/trent concelltratinlas will be higher in
seeps end springs closer to the Base than concentrations

potentially migrating to the wetlands. Concentrations
observed in the seeps and springs are generally 3-4
orders of magnitude lower than acute or chronic water
quality criteria for freshwater aquatic life.
ConcenWations at the wetlends further downgradient, if
the wedends receive shallow groundwater migrating
from OU 5, would be even lower due to further dilution
end volatilization.

Interpretation of Results
Uncertainty is inherent to the risk assessment

process. To resolve uncertainty, sometimes
conservative assumptions are made which lead’to
overestimates of the risks. Gathering additional data

will not always resolve or reduce anecrtainty. At OO
5, the greatest source of uncertainty is 1) the inclusion
of chemicals in the assessment that may not be
attributable to aite-related aotivities, end 2) the oral
earcinogenity of arsenic. These end othor uncertainties

should be considered when risk management decisions
arc made based on the cancer end noncancer risk
estimates.

The slope factor used to estimate cancer risk
from ingestion of arsenic is controversial. It is a
proposed value that is subject to change in the near
future pending the outcome of further review now being
eonduetnd by EPA 0R/S-arsenic). Some studies
suggest that the etnrent oral slope fae~ for arsenio

may overestimate risks by an order of magnitnde ortwo

(Risk Policy Report, 1994). Ongoing end newly funded
research will serve to fill in data gaps that make
existing information unsuitable for assessing cancer
risks from low exposmes to arsenic.

There is also some uncertainty regarding
whether or not some naturally-oecorring elements
(primarily arsenic, cedmiun~, mangenese, and
beryllium) exist at the site at levels e~eceding
haekgrotmd concentrations. The ability to determine a
statistically significant difforenca between site and
backgroend coneontratiens depends to a certain extent
o~ the size of the background data set. Since there is no
historical evidence of activities at OU 5 that might have
contributed these inorgenie chemicals to the sods and
groundwater, it is possible that concentrations of the~e
elements detected at the site arc not elevated above
naturally-oecerring levels.

For example, although site-specific
background comparisons conclude that arsenic
concentrations in some soils end groundwater at the
Tooele Rail Shop mad Bemberger Pond are elevated
above site-specific background, the original source that
potentially contributed arsenic to the sites has not been
identified. Arsenic may be naturally-oceun’ing, end a
specific soorce may not be identifiable. Most natm’al
soils contain low levels of arsenic. Background arsanie
eonenntrations in soil ranges flora I to 40 mg/kff, soils

overlying arsenio-rieh geological deposits such as
sulfide ores may have soil concentrations two orders of
magnitude higher (ATSDR-arsenie). Arsenic

concentrations in sobs in the Salt Lake City area range
from 6.5 to 100 mg/kg (Shacklette and Boemgen,
1984). At the Bamberger Pond site, measured arsorue
concentrations ranged from 4 to 8 mg/kg in surface soil
end from 0.85 to 13 mg/kg in substa’face soil. At the

Tooele Rail Shop, concentrations ranged from 3 to 68
mg/kg in surface soils end from 0.7 to 14 mg/kg in
subsurface soft. Typically arsenic (about 80% of the
total) that is released to the environment flora human
activities is released to soil (ATSDR-arseafie).
Application of pesticides and disposal of solid wastes
from fossil fuel combustion end industrial processes are
the major sources (ATSDR-arsenie). The latter has not
occurred at Oil 5; the former has occurred basewide,
but is not unique to OU 5.
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Arsenic is also willy distributed in surface
water, groundwater, and finished drinking water in the
United States. Arsenic levels in groundwater average
about 1 to 2 ~g/L, vxcept in some western states with
volcanic rock and sulfide mineral deposits high in
arsenic, where arsenic levels up to 3,400 ~g/L have
been obseawed (ATSDR-ersenic). In western mining
areas, groundwater arsenic concentrstinus up to 48,000
~ug/L have been reported (ATSDR-arsenic). At Tocele
Rail Shop, measured concentrations of arsenic in
groundwater ranged from 0.7 to 15 /zg/L. At the
Bamberger Pond site, concentrations in groundwater
ranged from 18 to 215 ~zg/L. At the Bamberger site, it
is possible that elevated concentratious in groundwater
occur as a result of leaching and surface runoff fi’om the
soils to the pon~l, and subsequent migration from the
pond to shallow groundwater. It is not known if
concentrations in the soft are naturally-occurring or
result from some activity, such as general pesticide
application.

Table ES-7 summarizes the statistical evidence
that conceatxations of the inorganic chemicals that
contribute significantly to estimated risks at the site

exceed site-specific background concentrations. The
table provides the site and background 95% Upper
Confidence Limits (UCLs) of the mean, the ratio of the
background UCL and the site UCL, the statistical test
type employed, resulting p-value, and a qualitative-
measure of the level of confidence in the conclusion
(that site concentrations exceed background
concentratious). The level of confidence is moderate
that site-related arsenic concemrations exceed
background concenlrations in g~mdwater at off-Base
locations at the Tooele Rail Shop, in on-Base surface
soft at Toocle Rail Shop, and in groundwater at
Bamberger Pond. The level of confidence is also
moderate that site-related concentrations of cadmium in
Tooele Rail Shop un-Bese surface soft exceed
background. However, the level of confidence is weak
for the other inorganic chemical risk drivers.

Table ES-8 presents a comparison of the
estimated chemical-specific risks for site and
background concentrations of the inorganic risk drivers.
The comparison is based on estimated risk for the
Future Residential (age-adjusted or child) scenario.

The comparison demonstrates that, in most cases, the
estimated cancer and noncancer risk of exposure to
background concentrations of these inorganio chemicals .
is almost as high as exposure to concentrations detected
at the site. Estimated cancer risks associated with
exposure to background concentrations of these
inorganic chemicals exceed the 1 in one million
Superfund cancer risk threshold. Estimated nuncuncer
hazard indices associated with exposure to background
concentrations also exceed one, the Superfund site
remediatiun goal for noncareinogens, for many of these
chemicals.

There is also uncertainty about pesticides and
PCBs detected at OU 5 and a correlation in whole or in
part to site-related activities. Sod and groundwater
background samples from Off 5 were not analyzed for
pesticides and PCBs because background comparisons
are generally limited to nat~rally-ocourring chemicals.
Detceted concentrations of pesticides in the soils and
groundwater at OU 5 may be a result of historical
application of pesticides both on Base and offBese. In
some cases, off-Base cuncentrations of pesticides
greatly exceed concentrations detected on Base. All or
part of the concentrations detected off Base may
originate fi’om sources other than OU 5.

Polyeyelie aromatic hydrcoarbuns (PAHs) also
are wide-spread in the environment. It is not certain
that PAils detected at the Tooele Rail Shop and

Bamberger Pond sites were contributed by site-related
activities.

Inhalation of basement air containing chloro-
form contributes to estimated risks in excess of 1 in one
million for the residential exposure scenarios (at the
Tooele Rail Shop site only). However, concentrations
of chloroform detected in the basement air at locations
within the area of the OU 5 groundwater plume were

not elevated above concentrations detected at three
locations outside of the plume area. Many sources, in
addition to contaminated shallow groundwater, can
contribute chloroform to indoor air. Indeed,
concentratioas of chloroform in all basements sampled
west of OU 5 were nearly always below the nationwide
background mean for chloroform in indoor air from a
study conducted by Shah and Singh (1988).
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Table ES-7

Summary of Background Comparison for Inorganic Risk Drivers

Tooele Rail Shop On-Base Groedwate" (rag/L)m
Cadmium

Manganese l 0.20

0.0004

0.24

Tooele Rail Shop Off-Base Groundwater (mg/L)

Arsenic 0.0033 0.0014

Beryllium 0.0006 0.0007

Cadmium . 0.OOO4 0.OOO4

Tooele Rail Shop On-Base Surface Soft (mg/kg)

0.5

1.2 ~Unequal Var L

Wilcexon

0.086

t

Weak

0.18 Weak

0.021 Moderate

0.16 Weak

0.047 Moderate

Arsenic 13 4.6

Cadmium 1.0 0.25

Beryllium 0.31 0.30

Tooele Rail Shop Off-Base Surface Soil (mg/kg)

Bery m i o.,1 1 o.3o I

0.35

0.25

0.96

Wilcexon

Wilcoxon

Wilcoxon

0.045

0.046

0.078

Moderate

Moderate

Weak

Bamhorger Pond Groundwater (mg/L)

Arsenic 0.098 0.0014

Manganese ~
0.24

Bamberger Pond Surface Soil (mg/kg)
=i=

Arsenic 6.8 1 4.6

Wilcexon

~ 0.017Wilcexon 0.09

Moderate

Weak

W~cexon _~ 0.16 Weak

¯ 95 % Upper Confidence Limit of the mean.
b Level of confidence rating is a function of the p-vahie, as follows:

¯ Strong p-value <0.01
Moderate - p-value ->-0.01 and < 0.05
Weak p-value ~_0.05 and <0.2
Little p-value ~_0.2
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Table ES-8

Comparison of Estimated Risks for Site and Background Concentrations
of Inorganic Risk Drivers

Tooele Rail Shop Off-Base Groundwater

Arsenic 9E-5 4E-5 0.9 0.4

Beryllium 3E-5 4E-5 0.008 0.01

Cadmium - - 2 2

Tooele Rail Shop On-Base Surface Soil

Arsenic 2E-4 7E-5 3 1

Beryllium 5E-6 5E-6 0.002 0.002

Cadmium 2E-13 5E-14 3 1

Toode Rail Shop Off-Base Surface Soil

~y~m I 4~ ] ~-6 I 0.oo2[ 0.00,
Bamberger Pond Groundwatea"

Arsenic 3E-3 4E-5 26 0.4

Manganese -- -- 5 3

Bamberger Pond Surface Soil

Arsenic [ 2E-5 -] IE-5 0.3 0.2
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Tables ES-9 and ES- 10 examine the sensitivity
of the caroinogenin and noacarcinogenic risk estimates
to inclusion of chemicals that may not be atlributable to
OU 5. The tables show, for the age-adjusted or child,
reasonable maximum case, the effect of excluding

pestidldes and PCBs, PAHs, several specified inorganio
chemicals, and chloroform in the basement air, on the
total estimated risk.

For carcinogenic risk (Table ES-9), excluding
these chemicals from the risk estimates does
significantly reduce the overall risk. A few of the
estimates for the age-adjusted, reasonable maximum
case that originally exceeded the 1 in one million
Superfimd site remediation risk threshold fall below the
threshold. For the age-adjusted, average and adult
average and reasonable maximum cases (not shown in

Table ES-9), estimated risks for more scenarios do fall
below the 1 in one million threshold.

For noncarcinogenic risk (Table ES-10),
however, all of the estimated hazard indices that
originally exceeded the Superfund site remediation goal
of 1 fall below this threshold when pesticides, PCBs,
arsenic, cadmium, manganese, and fluorides are
excluded from consideration. Exclusion of arsenic has
the most sit, nifieant potential effect, particularly for
Bamberger Pond scenarios.

Of the chemicals that contribute estimated
camo~ risks in e~.ess of 1 in one nil/lion or a noncancer
hazard quotient greater than 0.5, only I,l-di-c-
hloroethene, trichloroethone, ’ chloroform,
chloromethane, and bis(2-ethylhexyl)pbthalate at the
Tooele Rail Shop, and chloroform at Bamberger Pond,
are clearly attributable to OU 5. Even so, the estimated
risks ass~tated with exposm¢ to these chemicals are
still uncertain and may be overstated. For example, the
slope facter used to estimate cancer risk from exposure
to a’ichloroethene is an unverified value that was
withdrawn from EPA’s toxicity value database. It is
classified as a Group B2/C carcinogen, which means
there is no evidence of carcfmogenesis in humans and
sufficient (B2). or limited (C) evidence in animal
stodies. Chloromethane is clas:ftfied as a Group C
carcinogen, and the oral and inhalation slope factors

used to estimate risk are highly uncertain and not
verified.

Recommendations
The rcmed/al /nvestigation and baseline risk

assessancnt for OU 5 provide su~cient information and
analysis to proceed to the feasibility study phase of site
investlgation/restoration. Based on the results of the

baseline risk assessment, Hill AFB, in conjunction with
U.S. EPA, Region VIH, and State of Utah DEQ, can
identify the chemicals that.require remediabon and
devise dean-up strategies that are protective of public
health.

A series of non-time critical removal actions
has been proposed to partially address the chemicals of
potential concern identified in this doeumont. The
extent of the off-Ba~e contaminant plume encourages
proceeding to a complete remedial solution as soon as
possible.

Two additional mudl sampling efforts are
cunenfly planned to support the evaluation presented in
this baseline risk assessment. The results of these

efforts will be incorporated ink) the Feasibility Study
Report.

The first sampling effort will involve
collecting groundwater from BAT-IA, MW-126, and
MW-138. These wells had the greatest concentrations
of bis(2-ethy/hexyl)phthalate, a fairly ubiquitous
plasticizer frequently detected as a laboratory
contaminant or introduced by the sampling procedtaes..
It has been eom~dered a contaminant of potential
concern in this report, but future data may justify
deleting it if it is present in concentrations below risk-
based concentrations when the wells are resampled.

The second sampling effort addresses arsenic
in the off-Base erea downgradient from Bamberger
Pond. The maximum groundwater concentration of
arsenic measured at Bamberger Pond was 220 ,ug/L.
Concentrations in surface soils were as high ~ 8.2
mg/kg. Concentrations up to 13 mg/kg were measured
in subsurface soils. These coneenlrations exceed
background and risk-based cbncon~-ations, so it is

considered a contaminant of poteatial concern.
However, additional data on the off-Base risks will
enable a more thorough evaluation to be made of
alternatives for this site.
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Table ES-9
Sensitivity of Carcinogenic Risk Estimates to Inclusion
of Chemicals That May Not Be Attributable to OU 5

Tooele Rail Shop

Present Off-Base Residential 2E-4 ~ 3E-$ 1E-5 3E-6

Future Off-Base Residential 7E-4 6F.-4 5E-4 4E..4 4E-4

Present/Future Off-Base 8E-5 7E-5 7E-5 7E-5 7E-5
Recreational

Present/Future On-Base 8E,-6 2E-6 2E-6 2E-11 2E-11
Worker b

Future On-Base Residential 6E-4 4E-4 2E-4 3E-5 3E-5

Future On-Base Recreational 8E-6 3E-6 3E-6 3E-6 3E-6

Present/Future Sunset School 6E-7 E-7 5E-7 0 0
Student

Future On-Site Construction 6F.-6 4E-6 4E-6 2E-I 1 2E-11
Worker b

Bamberger Pond

Present Off-Base Residential 5E-4 5E-4 5E-4 5E-12 NA

Future Off-Base Residential 3E-3 0,003 ’ 3E-3 IE-6 NA

Present Off-Base 6E-5 6E-5 6F_,-5 2E-7 NA
Recreational

FuVare Off-Base Recreational 6E-5 6E-5 6E-5 2E-7 NA

Present~uture On-Base 2E-6 1E-6 LE-6 0 NA
Worker b

Future On-Base Residential 3E-3 3E-3 3E-3 7E-6 NA

Future On-Base Recreational 6E-5 " 6E-5 6E-5 9E-7 NA

Future On-Base Construction 2E-6 " 2E-6 2E-6 0 NA
Worker b

Note: Carcinogenic risk estimates printed in bold type equal or exceed the Superfund site remediafion threshold
of I0~ (1 in one million) for carcinogens.

¯ Except where otherwise noted for the on-Base worker and on-site construction worker scenarios.
b Estimates are for the adult, reasonable maximum case.
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Table ES-10
Sensitivity of Noncarcinogenic Hazard Indices to Inclusion

of Chemicals That May Not Be Attributable to OU 5

Future Off-Base Residential

Present/Future Off-Base Recreational

Present/Future On-Base Worker b

7

3

5 0.3

0.09 0.06

10 10Future On-Base Re~iclential

Future On-Base Recreational 0.3 0.3

~resent/Fumre Sunset School Student 0.03 0.03

Future On-Base Construction Worker b 0.4 0.2

0.02 0.02

1 0.4

0.04 0.01

0.0001 0.0001

1 0.7

0.07 0.07

0.0002 0.0002

0.001 0.001

Bamberg~ Pond

Present Off-Base Residential 6 4E-08 4E-08

~umre Off-Base Residential 30 30 0.009 0.009 ̄

Present Off-Base Recreational 0.7 0.7 0.007 0.007

~uture Off-Base Recreational 0.7 0.7 0.007 0.007

Present/Future On-Base Worker b 0.003 0,002 0 0

Future On-Base Residential 30 30 0.04 0.04

0.7 0.7 0.02 0.02~uture On-Base Recreational

?uture On-Base Construction Worker 0.1 0.1

6

Note: Noncarcinogenic hazard indices printed in.bold type equal or exceed the Superfund site remediation goal
of 1 in noncarcinogens.

¯Except where otherwise noted for the on-base worker and on-bas~ construction worker seanados.
Estimates are for the ’adult, reasonable maximum case.
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